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(KS) $\{\begin{array}{l}u_{t}=\nabla\cdot(\nabla u-u\nabla v)v_{t}=\Delta v-v+u\frac{\partial u}{u(\partial\nu}.,=\frac{\partial v}{\partial\nu,=}=00)u_{0},,v(\cdot,0)=v_{0}\end{array}$ $x\in\Omega,.t>0x\in\Omega,t>0x\in\Omega x\in\partial\Omega,t>$
”
$0$ ,
$\Omega$ $\mathrm{R}^{N}(N=1,2,3, \cdots)$ $\Omega$
$\nu$ $u_{0}$ $v_{0}$
$u(x, t)$ $v(x, t)$ x $t$
1 $F=-\nabla u+?t\nabla v$





(JL) $\{\begin{array}{l}u_{t}=\nabla\cdot(\nabla u-u\nabla v)\mathrm{i}\mathrm{n}\Omega\cross[0,\infty)\frac{\int_{\mathrm{l}}0=du}{u(\partial\nu}.,=\frac{\partial v--}{\partial\nu,=}\mathrm{i}\mathrm{n}.\Omega\cross[0,,T_{\max})vdx0[0,T_{\max})0)u_{0}\Omega\Delta v-\frac{\lambda}{=0|\Omega|\mathrm{i}\mathrm{n},\mathrm{i}\mathrm{n}}+u\mathrm{i}\mathrm{n}\Omega\cross[0,T_{\max},)\end{array}$
(JL) Jiger-Luckhaus J\"ager-Luckhaus J\"ager Luck-
haus [10] Keller-Segel
Nagai [13] J\"ager Luckhaus






Keller-Segd Nagai [ $v$ J\"ager-Luckhaus
$v$ 3
3
[ 3 J\"ager-Luckhaus Nagai
Keller-Segel
J\"ager-Luckhaus $\text{ }\supset \mathrm{N}\mathrm{a}\mathrm{g}\mathrm{a}\mathrm{i}\text{ _{}\backslash }\supset \mathrm{K}\mathrm{e}11\mathrm{e}\mathrm{r}$ -Segel $\text{ _{}\backslash }$
$|$
J\"ager-Luckhaus Nagai Keller-Segel {
2
32
Keller-Segel Nagai J\"ager-Luckhaus { $\circ$
(i) I\not\in --\acute \supset $(u, v)$
Tm $x$
(ii) $(u, v)$ -\Omega $\cross$ (0\beta \sim x) $u$
$(\mathrm{i}\mathrm{i}’)$ Keller-Segel Nagai $v$ $\overline{\Omega}\cross(0, T_{\max})$
(iii) $t\in[0, T_{\max})$ $||u(\cdot, t)||_{1}=||u_{0}||_{1}$
. $1\leqq p\leqq\infty$ $||\cdot||_{p}$ $L^{p}$
$(u, v)$ Keller-SegeI Nagai J\"ager-Luckhaus
$T_{\max}<\infty$




$\lim_{narrow\infty}(q_{n}, t_{n})=(q, T_{\max})$ , $\lim_{narrow\infty}u(q_{n}, t_{n})=+\infty$
$\{q_{n}\}\subset\overline{\Omega}_{\text{ }}\{t_{n}\}\subset[0, T_{\max})$ $q\in\overline{\Omega}$














$\bullet$ $N\geqq 3$ $\lambda$ $||u(\cdot, t)||_{1}=\lambda$
chemotactic col-
lapse





A $\Omega=\{x\in \mathrm{R}^{N}||x|<L\}(N\geqq 3_{f}0<L<\infty)$ $\lambda>0$
$||u(\cdot, t)||_{1}=\lambda$ Nagai
3 Childress Percus Nagai
2 Childress
Percus 3 2
2 Henero, Medina Vel\’azquez [ $6\mathrm{I}$
$\mathrm{B}L\in(0, \infty)_{\text{ }}\Omega=\{x\in \mathrm{R}^{3}||x|<L\}$ $\dot{\text{ }}$ $\lambda>0$
[ J\"ager-Luckhaus $u$ $T\mathrm{m}\text{ }\in(0, \infty)$
$||u(\cdot, t)||_{\infty}arrow\infty$ as $tarrow T_{\max}$ ,
$u(\cdot, t)arrow\lambda\delta_{0}+f$ as $tarrow T-\cdot$
$f$ $f\in L^{1}(\Omega)\cap C(\overline{\Omega}\backslash \{0\})$
4
$\mathrm{C}L\in(0, \infty)_{\text{ }}\Omega=\{x\in \mathrm{R}^{3}||x|<L\}$
J\"ager-Luckhaus $u$ $T\mathrm{m}\text{ }\in(0, \infty)$
$||u(\cdot, t)||_{\infty}arrow\circ \mathrm{p}$ as $tarrow T_{\max}$ ,
$u(\cdot, t)arrow u_{*}$ as $tarrow T_{\max}$ .
$u_{*}(x) \sim\frac{C}{|x|^{2}}$ as $x\sim \mathrm{O}$ ($C$ t2m ).

















Childress Percus $\lambda_{*}$ chemO-
tactic collapse t
4.1










Nagai, Senba Yoshida [17] 1 Biler $[1]_{\text{ }}$
Gajewski Zacharias [5]
2 . (i) (ii)
$(i) \int_{\Omega}.u_{0}dx<4\pi$ .





Chemotactic collapse Herrero \’azquez [8]
$\grave{\grave{1}}$
3(HerrerO-Veliquez [8]) $\Omega$ .
Keller-Segel
$uarrow 8\pi\delta_{0}+f$ as $tarrow T_{\max}(<\infty)$ .
$f\geqq 0,$ $f\in L^{1}(\Omega)\cap C(\overline{\Omega}\backslash \{0\})$
6
34 $T_{\max}<\infty$ T
$\lim_{tarrow T_{\max}}\int_{\Omega}u\log udx=\lim_{tarrow T_{\max}}\int_{\Omega}e^{av}dx=\infty$ .
Keller-Segel $a>1_{\text{ }}$ Nagai J\"ager-Luckhaus
$a>1/2$
4 $\mu=w^{*}-\lim_{tarrow T_{\max}}u(\cdot, t)$ $\mu(\overline{\Omega})=\lambda_{\backslash }\mu\not\in If(\Omega)$ for
$\forall p>1$ $\mu$
4.3 chemotactic collapse





$Tm\text{ }$ <\infty .
$u( \cdot, t)arrow\sum_{q\in B}m^{*}(q)\delta_{q}+f$
in $\mathcal{M}(\overline{\Omega})$ as $tarrow T_{\max}$ ,
$\delta_{q}$
$q\in\overline{\Omega}$ { $\int_{\Omega}\delta_{q}\varphi dx=\varphi(q)$
$(\varphi\in C(\overline{\Omega}))_{\text{ }}f$ $f\in L^{1}(\Omega)\cap C(\overline{\Omega}\backslash \mathcal{B})$
$m^{*}(q)=\{$
$8\pi$ if $q\in\Omega$ ,






5(Nagai-S.-Suz i [16]) $T_{\max}<\infty$
Keller-Segel $(u, v)$ {
$u( \cdot, t)arrow\sum_{q\in B}m(q)\delta_{q}+f$ in $\mathcal{M}(\overline{\Omega})$ as $tarrow T_{\max}$ ,
$f$ $f\in L^{1}(\Omega)\cap C(\overline{\Omega}\backslash B)$ m(q)\geqq m\sim q)
$\mathrm{A}_{\text{ }^{}\backslash }$ Nagai
Keller-Segel Nagai
Keller-Segel
6(S.-Suzuki [20]) $T_{\max}<\infty$ Nagai






$\Omega=\{x\in \mathrm{R}^{2}||x|<L\}(L\in(0, \infty))_{\text{ }}u_{\text{ }}v$ $.T_{\max}<\infty$
$\{$
$y=x/\sqrt{T_{\max}-t}$ , $s=-\log(T_{\max}-t)$ ,
$z$ ($y$ , s)=(Im $-t$)$u(x, t)$ , $w(y, s)=v(x, t)$ .
$(z, w)$ $t\in[0, T_{\max})$ $s\in[-\log T_{mm}, \infty)$
$s=\infty$ $z$ $L^{\infty}$
$\mathrm{A}\mathrm{a}_{\text{ }}$
7(S.-Suzuki [23]) \Omega u $v$ $Tm\text{ }<\infty$ J\"ager-
Luckhaus z. $\lim\sup_{sarrow\infty}||z(\cdot, s)||_{\infty}=\infty$
J\"ager-Luckhaus $u$
$u(\cdot, t)arrow 8\pi\delta_{0}+f$ in $\mathcal{M}(\overline{\Omega})$ as $tarrow T_{\max}$ .
$f$ $f\geqq 0,$ $f\in L^{1}(\Omega)\cap C(\overline{\Omega}\backslash \{0\})$
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Horstmann Wang[9] Lyapunov $W$
Keller-Segel $(u, v)\}$
$W(u, v)= \int_{\Omega}(u\log u-uv+\frac{1}{2}|\nabla v|^{2}+\frac{1}{2}v^{2})dx$ (1)




$\lambda\not\in 4\pi N$ $S_{\lambda}$ $||u(\cdot, t)||_{1}=\lambda$ Keller-Segel
$\omega_{\lambda}\equiv\inf\{W(u, v)|(u, v)\in S_{\lambda}\}>-\infty$ (3)
9(Horstmann-Wang [9]) $(u_{0}, v_{0})$ $||u_{0}||_{1}=\lambda$ $W(u_{0}, v_{0})<$
$\omega_{\lambda}$ Keller-Segel





$v_{0}$ $-\triangle v_{0}+v_{0}=u_{0}$ in $\Omega$ with $\partial v_{0}/\partial\nu=0$ on $\partial\Omega$
$\lambda>4\pi$
2




10 Nagai Tmax=\infty $\lim\sup_{tarrow\infty}||u(\cdot, t)||_{\infty}=\infty$
$\lim_{narrow\infty}t_{n}=\infty$ $\{t_{n}\}$ $\subset[0, \infty)$
$q_{1}$ $q_{2}$ . . . $q_{I}$ $f\in L^{1}(\Omega)\cap C(\overline{\Omega}\backslash \{q_{i}\}_{i=1}^{t})$ $f$
$u( \cdot, t_{n})arrow\sum_{i=1}^{I}m^{*}(q_{i})\delta_{q}.\cdot+f$ in $\mathcal{M}(\overline{\Omega})$ as $narrow\infty$ .
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